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A b s t r a c t : T h e  present study is  an investigation  of the trace content of uranium  
in hum an urine (normal and cancer patients) by using nuclear etch techn ique. 
The uranium  content in the urine of normal p erso ns has been found to vary from  
(0 .0 3 7  ±  0 .0 0 2 ) to (0 .0 6 8  d 0 .0 0 3 ) m icrogram s/litre and in case  of cancer  
patient it varies from (0 .0 3 5  ±  0 .0 0 2 ) to (0 .0 7 0  ±  0 .0 0 3 ) m icrogram s/litre.
No d ifference has been observed betw een the tw o  groups as regards the  
uranium  content of urine. It ind icates that the elim ination  of uranium  through  
urine is of sam e level in both the cases.
K e y w o rd s  : Trace-elem ent, hum an urine, S S N T D .
P A C S  N o s  : 8 7 .2 2 , - q ,  8 7 .5 0 , - a ,  8 7 .9 0 . r y
I . Introduction
Trace elements are the chemical elements, which play the subtle role in the life 
process of plants and animals. Uranium is one of such trace elements which can 
be absorbed in trace amounts by living species as a result of food chain and environ­
mental conditions. Normal metabolism can eliminate the excess of this element. 
Urine being one of such metabolic waste products; uranium can be eliminated 
through it.
The estimation of uranium in human blood (normal persons, diseased persons, 
professional X-ray workers and cancer patients) was initiated by a few workers 
(Das et al 1986, Das and Goswami 1987, Das 1988, Segovia et al 1986). It has 
been reported that in the first three groups of population there are no difference as 
regards their U-content of blood. It is interesting to note that in the case of 
cancer patients the U-content of blood is slightly higher than the other groups. 
This higher value of uranium content in the blood of cancer patients may be due to 
possible differences in one 's power of absorption, retention and also of elimination 
of the element. A s such the estimation of the element in urine is essential to 
collect information in this area of investigation.
Therefore in the present study, we have made an effort to estimate the uranium 
content in the urine of two groups of human populations namely a group of rwrmal 
persons and another group of cancer patients. *
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2. Experimental procedure
SSN TD  method (Price and Walker 1963) has been applied in the present study 
with the follow ing conventional procedure.
Known volume (0.02 ml) of urine samples collected from different individuals 
are placed on separate pieces of lexan sheets (1.3 cm in diameter), which are used 
here as external detector. The samples are then dried at 70 C  lealving behind a 
thin film of non-volatile residue of urine on the detector. Each detector having 
the non-volatile residue on its surface is then covered with another detector of 
same size to constitute one pellet. Thus, numbers of such pellets were prepared 
from the urine of different individuals.
The pellets along with three pieces of standard glass used as flux dosimeter 
were placed in an aluminium can which was irradiated to a known dose ( ~  10^^/ 
cm®/sec, for one hour) of thermal neutrons at C IRU S reactor, BARC, Bombay. 
After exposure, the external detectors were etched in 6N NaOH solution at a 
temperature of 7 0 ’C  ±  T 'C  for a period of 25 -  30 minutes to reveal the fission 
tracks due to U®'’* present in the urine samples. The tracks so revealed were then 
counted under a magnification of 640X in an optical microscope.
The concentration of uranium in the urine samples in units of weight per 
volume of urine, is calculated using the following relation (after putting the values 
of constants in the formula given by Fleischer and Lovette 1968).
II _94.1 T _ „ ,- .  
Ucone. — gm/cc
where
T T o t a l  number of tracks observed 
V--Volume of urine taken 
Thermal neutron dose (nvt)
3. Results
The results of uranium content obtained in various urine samples are shown in 
Tables 1 and 2. Table 1 gives the uranium content of urine from fifteen normal 
persons of both the sexes. The uranium contents are found to vary from 
(0.037 ±  0.002) to (0.068 ±  0.003) micrograms/litre with a mean value, 0.050 
micrograms/litre. Table 2 shows the uranium content of urine from fifteen 
cancer patients of both sexes. The content varies from (0.035 ±  0.002) to 
(0.070 ±  0.003) micrograms/litre with a mean value, 0.052 micrograms/litre.
4. Discussion
The data presented on Table 3 shows that uranium absorbed through food chain 
varies from ppb to ppm level (Baruah and Goswami 1983, Choudhury and Goswami
T a b le  I .  U - C o n t e n t  in  h u m a n  u r in e  (n o rm a l p e r s o n s ) .  
V = ^ 0 .0 2  m l o f u r in e  
^ =  2 . 9 6 x l 0 ‘ " (n e u tro n  f lu e n c e )
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S a m p le
N o . S e x
A g e  in  
y e a r s
T o ta l n o . o f t r a c k s  
o b se rv e d /  
s a m p le s
U - c o n t e n t  in  
m icro g ra m s/  
l it re
1 M a le 4 4 3 6 7 0 .0 5 9  ±  0 .0 0 3 *
2 f # 2 9 2 9 8 0 .0 4 7  ±  0 .0 0 2
3 # 0 5 0 2 6 3 0 .0 4 1  ±  0 .0 0 2
4 0 0 6 3 3 2 7 0 .0 5 1  ±  0 .0 0 2
5 0 0 4 7 36 1 0 .0 5 7  ±  0 .0 0 2
6 5 5 2 4 8 0 .0 3 9  ±  0 .0 0 2
7 , , 3 0 3 5 3 0 .0 5 6  ±  0 .0 0 2
8 3 8 3 0 5 0 .0 4 8  ±  0 .0 0 2
9 F e m a le 6 4 25 1 0 .0 3 9  i  0 .0 0 2
1 0 0 0 4 3 40 1 0 .0 6 3  ±  0 .0 0 3
11 0 0 2 8 4 3 3 0 .0 6 8  ±  0 .0 0 3
1 2 . . 3 6 3 8 2 0 .0 6 0  ±  0 .0 0 3
1 3 0 0 5 3 281 0 .0 4 4  ±  0 .0 0 2
1 4 0 0 2 7 2 3 3 0 .0 3 7  ±  0 .0 0 2
1 5 5 8 3 4 6 0 .0 5 4  J .  0 .0 0 2
♦ E rro rs  in d ic a te d  h ere re p re se n t th e  e rro rs  o f s t a t is t ic a l  c o u n t in g .
T a b le  2 . U - C o n t e n t  in  h u m a n  (c a n c e r  p a t ie n t s )  u r in e
V^==0.02 m l o f  u r in e
< > - 2 .9 6 x 1 0 (n e u tro n f lu e n c e ) .
S a m p le
N o . S e x
A g e  in  
y e a r s
T o ta l n o . o f  
tra c k s  obser>  
v e d / s a m p le
U - c o n t e n t  in  
m ic ro g ra m s/  
l it re
1 M a le 3 3 2 3 9 0 .0 3 7  ±  0 .0 0 2 *
2 51 3 4 9 0 .0 5 5  d  0 .0 0 3
3 4 4 2 7 6 0 .0 4 3  ±  0 .0 0 2
4 61 4 0 4 0 .0 6 4  ±  0 .0 0 3
5 3 7 2 6 7 0 .0 4 2  ±  0 .0 0 2
6 5 9 4 4 3 0 .0 7 0  ±  0 .0 0 3
7 3 6 381 0 .0 6 0  ±  0 .0 0 3
8 4 6 2 7 5 0 .0 4 3  ±  0 .0 0 2
9 F e m a le 4 3 2 6 0 0 .0 4 1  ±  0 .0 0 2
1 0 5 5 3 6 9 0 .0 5 8  ±  0 .0 0 3
11 5 7 2 2 5 0 .0 3 5  ±  0 .0 0 2
1 2 4 6 3 8 5 0 .0 6 1  ±  0 .0 0 3
1 3 2 9 3 4 3 0 .0 5 4  ±  0 .0 0 3
1 4 3 0 4 1 3 0 .0 6 5  db 0 .0 0 3
1 5 3 7 3 9 8 0 .0 6 3  ±  0 .0 0 3
♦ E rro rs  in d ic a te d  h e re  re p re s e n t  th e  e rro rs  o f s t a t is t ic a l  c o u n t in g .
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T a b le  3. U ranium  content in p lants, w ater and m ilk.
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W orkers Sam ple
U -content  
in ppm
1 Baruah and G osw am i 
(1 9 8 3 )
2 C ho udhury and G osw am i 
(1 9 8 5 )
3 H a n ifa (1 9 8 5 )
M ed icin al plants
Betel leaves
Betel nut
Tabacco  leaves
W ater from natural 
so urces
C o w  m ilk
(0 .1 9  to 2 .8 3 )
(0 .8  to 1 .3 )
1.1
1.0
0 .3 9  ppb  
0 .0 8  to 0 .1 5  ppb
1985, Hanifa 1985). It is expected to be absorbed in the alimentary canal through 
which it comes to blood. It has also been found (Das and coworkers 1986, 1987, 
1988) that the uranium content of blood in case of human beings is in ppb level 
0.87 micrograms/litre). A s a result of metabolic activities some of uranium 
present in blood may be eliminated through urine. From the present Investigation, 
it has been observed that mean U-content for normal human urine is 0.050 
micrograms/litre. It show s that the U-content of urine is much lower than the 
U-content of blood.
Further, the U-content of blood in case of cancer patients, is found to be 
about three times higher (2.87 micrograms/litre) than that of normal one (Das and 
Goswami 1987, Segovia et al 1986). One of the probable causes for high abun-
txto
F ig u re  I . M ean U -co ntent in hum an urine (norm al and cancer p atien ts).
dance of uranium In case of cancer patients is due to different individual power of 
elimination of the element. But the present study shows that the mean U-content 
for normal human urine is 0.050 micrograms/litre where as for cancer patients the
11
mean U-content is 0.052 micrograms/litre (Figure 1). These results show  ,'no sign i­
ficant difference in U-content of urine isetween the tw o groups. It indicates that 
both the groups elim inate same level ( ~  0.051 micrograms/litre) of uranium 
through urine. Hence, it may not be convincing to conclude that excess amount of 
uranium in blood of cancer patients is due to different power of elim ination of the 
element through urine.
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